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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 2-5, 9-113 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claims 2-5 recite "the electrode". Which electrode "upper 
electrode", "plate electrode", or "electrode plate" ? 

3. Claim 5 recites the limitation "electrode plate". There is insufficient antecedent basis for 
this limitation in the claim. 

4. Claims 9-13 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claims 9 recite "the nozzle". Which nozzle "central nozzle", or "edge nozzle" ? 

5. Claim 11 recites the limitation "said valves". There is insufficient antecedent basis for 
this limitation in the claim. 

Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 1-5 are rejected under 35 U.S.C. 102(b) as being anticipated by Kim; Byong-dong 
et al. (US 5,990,016 A). Kim teaches an upper electrode (71/81; Figure 7, column 4, line 49 - 
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column 5, line 22) for supplying process gas onto a wafer (13; Figure 7) in semiconductor device 
manufacturing equipment (Figure 7, column 4, line 49 - column 5,line22), comprising: a plate 
electrode (71/81; Figure 7, column 4, line 49 - column 5,line22), and a plurality of nozzles (82, 
82a; Figure 8, column 4, line 49 - column 5,line22) integral with said plate electrode (71/81; 
Figure 7, column 4, line 49 - column 5,line22) so as to inject process gas supplied at one side of 
the plate electrode (71/81; Figure 7, column 4, line 49 - column 5,line22) into a processing 
chamber (column 5, lines 9-10) from the other side of the plate electrode (71/81; Figure 7, 
column 4, line 49 - column 5,line22), said nozzles (82, 82a; Figure 8, column 4, line 49 - column 
5,line22) being configured to inject the process gas at a flow rate that is higher overall at a 
peripheral portion of said plate electrode (71/81; Figure 7, column 4, line 49 - column 5,line22) 
than at a central portion of said plate electrode (71/81; Figure 7, column 4, line 49 - column 
5,line22) located radially inwardly of the peripheral portion (column 5, lines 10-33), as claimed 
by claim 1 
Kim further teaches: 

i. The electrode as claimed in 1, wherein said plurality of nozzles (82, 82a; Figure 8, column 
4, line 49 - column 5,line22) are identical with respect to their configurations such that said 
nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22) will inject the process gas at 
equal flow rates, and the nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22) are 
disposed more densely at the outer peripheral portion of the plate electrode (71/81; Figure 7, 
column 4, line 49 - column 5,line22) than at the central portion of the plate electrode (71/81; 
Figure 7, column 4, line 49 - column 5,line22), as claimed by claim 2. 
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ii. The electrode as claimed in 1, wherein said plurality of nozzles (82, 82a; Figure 8, column 
4, line 49 - column 5,line22) include nozzles (82, 82a; Figure 8, column 4, line 49 - column 
5,line22) at the outer peripheral portion of the plate electrode (71/81; Figure 7, column 4, line 49 
- column 5,line22), and a nozzle at the central portion of the plate electrode (71/81; Figure 7, 
column 4, line 49 - column 5,line22), and the nozzles (82, 82a; Figure 8, column 4, line 49 - 
column 5,line22) at the outer peripheral portion of the plate electrode (71/81; Figure 7, column 
4, line 49 - column 5,line22) have configurations that are different from the nozzle at the central 
portion of the plate electrode (71/81; Figure 7, column 4, line 49 - column 5,line22), each of 
said nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22) at the outer peripheral 
portion of the plate electrode (71/81; Figure 7, column 4, line 49 - column 5,line22) being 
configured (column 5, lines 10-33) to inject the process gas at a higher flow rate than the nozzle 
at the central portion of the plate electrode (71/81; Figure 7, column 4, line 49 - column 
5,line22), as claimed by claim 3 

iii. The electrode as claimed in 3, wherein said nozzles (82, 82a; Figure 8, column 4, line 49 - 
column 5,line22) at the peripheral portion of the electrode plate (71/81; Figure 7, column 4, line 
49 - column 5,line22) are arrayed in at least one concentric group (Figure 8) centered about the 
nozzle at the central portion of the plate electrode (71/81; Figure 7, column 4, line 49 - column 
5,line22), and the nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22) within each 
said group (Figure 8) have the same configurations so as to inject the process gas at the same 
flow rate (column 5, lines 10-33), as claimed by claim 4 

iv. The electrode as claimed in 3, wherein said nozzles (82, 82a; Figure 8, column 4, line 49 - 
column 5,line22) at the peripheral portion of the electrode plate (71/81; Figure 7, column 4, line 
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49 - column 5,line22) have through-holes (82, 82a; Figure 8, column 4, line 49 - column 
5,line22) that are larger (column 5, lines 10-33) than those of the nozzle at the central portion of 
the plate electrode (71/81; Figure 7, column 4, line 49 - column 5,line22), as claimed by claim 5 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kim; Byong- 
dong et al. (US 5,990,016 A) in view of Strang; Eric J. (US 6,872,259 B2). Kim is discussed 
above. 

Kim does not teach: 

i. Semiconductor manufacturing equipment, comprising: a processing chamber (column 5, 
lines 9-10); a supply line (not shown; inherent; Figure 8) through which process gas is supplied 
to Kim's chamber (column 5, lines 9-10); Kim's central nozzle (82; Figure 8) disposed at an 
upper part of Kim's chamber (column 5, lines 9-10); a plurality of edge nozzles (82a; Figure 8, 
column 4, line 49 - column 5,line22) disposed at the upper part of Kim's chamber (column 5, 
lines 9-10) at peripheral locations, respectively, disposed at equal intervals (column 5, lines 10- 
33) from each other along a circle whose center coincides with Kim's central nozzle (82; Figure 
8); a controllable distributor operatively interposed between said supply line (not shown; 
inherent; Figure 8) and said nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22) so 
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as to control the flow of the process gas from the supply line (not shown; inherent; Figure 8) to 
the nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22); an exhaust system 
connected to said processing chamber (column 5, lines 9-10) to create a vacuum within the 
chamber (column 5, lines 9-10); a pressure sensor that measures the pressure in the chamber 
(column 5, lines 9-10) interior; a database that stores information regarding the processing of a 
wafer (13; Figure 7) within Kim's chamber (column 5, lines 9-10); and a controller operatively 
connected to said database so as to receive the information stored by the database, operatively 
connected to said pressure sensor and said exhaust system so as to control the exhaust system to 
regulate the pressure with the chamber (column 5, lines 9-10) on the basis of the pressure sensed 
by said sensor, and operatively connected to said distributor for controlling the distributor to 
regulate the flow of the process gas to said nozzles (82, 82a; Figure 8, column 4, line 49 - 
column 5,line22), as claimed by claim 9 

ii. The equipment as claimed in 9, wherein the distributor comprises: pipes diverging from 
the supply line (not shown; inherent; Figure 8) and each connected to a respective one of the 
central nozzle (82; Figure 8) and the edge nozzles (82a; Figure 8, column 4, line 49 - column 
5,line22); and a control valve disposed in-line with the divergent pipes, and operatively 
connected to said controller, as claimed by claim 10 

iii. The equipment as claimed in 9, wherein the distributor comprises: a support plate 
disposed above said nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22); and 
control members supported by said support plate so as to be movable in a direction towards and 
away from said nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22); and an 
elevating mechanism operatively connected to said control members so as to position said 
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control members relative to said valves, said elevating mechanism being operatively connected 
to said controller, as claimed by claim 1 1 

iv. The equipment as claimed in 1 1, and further comprising a plate electrode (71/81; Figure 7, 
column 4, line 49 - column 5,line22) with which said nozzles (82, 82a; Figure 8, column 4, line 
49 - column 5,line22) are integrated, said having a plurality of grooves extending from an upper 
surface thereof to each of said nozzles (82, 82a; Figure 8, column 4, line 49 - column 5,line22), 
respectively, and wherein each of said control members has a lower end having a shape 
corresponding to the shape of a respective one of said grooves and is disposed opposite thereto, 
whereby the control members can be seated in said grooves, as claimed by claim 12 
Strang teaches a controllable distributor (Figure 3G) operatively interposed between said supply 
line (74', 74", 74'"; Figure 3G) and said nozzles (160; Figure 3G-I) so as to control the flow of 
the process gas from the supply line (74', 74", 74"'; Figure 3G) to the nozzles (160; Figure 3G- 
I); an exhaust system (66; Figure 2B) connected to said processing chamber (14; Figure 2B) to 
create a vacuum within the chamber (14; Figure 2B); a pressure sensor (column 17, lines 27-40) 
that measures the pressure in the chamber (14; Figure 2B) interior; a database (80; Figure 2B) 
that stores information regarding the processing of a wafer (13; Figure 7) within Strang's 
chamber (14; Figure 2B); and a controller (80; Figure 2B) operatively connected to said database 
(80; Figure 2B) so as to receive the information stored by the database (80; Figure 2B), 
operatively connected to said pressure sensor (column 17, lines 27-40) and said exhaust system 
(66; Figure 2B) so as to control the exhaust system (66; Figure 2B) to regulate the pressure with 
the chamber (14; Figure 2B) on the basis of the pressure sensed by said sensor, and operatively 
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connected to said distributor (Figure 3G) for controlling the distributor (Figure 3G) to regulate 
the flow of the process gas to said nozzles (160; Figure 3G-I), as claimed by claim 9 

v. The equipment as claimed in 9, wherein the distributor (Figure 3G) comprises: pipes 
(150% 150", 150'"; Figure 3G) diverging from the supply line (74', 74", 74'"; Figure 3G) and 
each connected to a respective one of the central nozzle (160; Figure 3G) and the edge nozzles 
(160; Figure 3G); and a control valve (154; Figure 3C,G) disposed in-line with the divergent 
pipes (150', 150", 150'"; Figure 3G), and operatively connected to said controller (80; Figure 
2B), as claimed by claim 10 

vi. The equipment as claimed in 9, wherein the distributor (Figure 3G) comprises: a support 
plate (154; Figure 3C,G) disposed above said nozzles (160; Figure 3G-I); and control members 
(160L; Figure 3B) supported by said support plate (154; Figure 3C,G) so as to be movable in a 
direction towards and away from said nozzles (160; Figure 3G-I); and an elevating mechanism 
(180; Figure 3B) operatively connected to said control members (160L; Figure 3B) so as to 
position said control members (160L; Figure 3B) relative to said valves (154; Figure 3C,G), said 
elevating mechanism (180; Figure 3B) being operatively connected to said controller (80; 
Figure 2B), as claimed by claim 1 1 

vii. The equipment as claimed in 1 1, and further comprising a plate electrode (90; Figure 2B) 
with which said nozzles (160; Figure 3G-I) are integrated, said having a plurality of grooves 
(166i; Figure 31) extending from an upper surface thereof to each of said nozzles (160; Figure 
3G-I), respectively, and wherein each of said control members (160L; Figure 3B) has a lower 
end having a shape corresponding to the shape of a respective one of said grooves (166i; Figure 
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31) and is disposed opposite thereto, whereby the control members (160L; Figure 3B) can be 
seated in said grooves (166i; Figure 31), as claimed by claim 12 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to add Strang's Strang teaches a controllable distributor (Figure 3G) to Kim's apparatus. 
Motivation to add Strang's Strang teaches a controllable distributor (Figure 3G) to Kim's 
apparatus is for improving etching and deposition processes as taught by Strang (column 8; lines 
30-40). 

10. Claim 13 is rejected under 35 U.S.C 103(a) as being unpatentable over Kim; Byong- 
dong et al. (US 5,990,016 A) and Strang; Eric J. (US 6,872,259 B2) in view of Omstead; Thomas 
R. et al. (US 6692575 Bl). Kim and Strang are discussed above. None of Kim or Strang teach: 
the equipment as claimed in 9, the distributor comprises: an adjustable control plate disposed on 
said plate electrode (71/81; Figure 7, column 4, line 49 - column 5,line22) so as to be rotatable in 
a circumferential direction of said plate electrode (71/81; Figure 7, column 4, line 49 - column 
5,line22), and having through-holes (82, 82a; Figure 8, column 4, line 49 - column 5,line22) each 
corresponding to a respective one of said nozzles (82, 82a; Figure 8, column 4, line 49 - column 
5,line22); and a rotary drive mechanism supported by the electrode plate (71/81; Figure 7, 
column 4, line 49 - column 5,line22) and operatively connected to said control plate so as to 
position the control plate in the circumferential direction relative to said plate electrode (71/81; 
Figure 7, column 4, line 49 - column 5,line22), as claimed by claim 13 

Omstead teaches a rotary drive mechanism (170; column 16, line 59 - column 17, line 10) for a 
gas distribution assembly (Figure 12A,B) including an adjustable control plate (160; Figure 12 A) 
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disposed on a second plate (166; Figure 12A) so as to be rotatable in a circumferential direction 
of said second plate. 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to add Omstead's gas distribution assembly to Kim's apparatus. 

Motivation to add Omstead's gas distribution assembly to Kim's apparatus is for adjusting 
process gas flows as taught by Omstead (column 17, lines 11-25). 

Conclusion 

11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Rudy Zervigon whose telephone number is (571) 
272.1442. The examiner can normally be reached on a Monday through Thursday schedule from 
8am through 7pm. The official fax phone number for the 1763 art unit is (703) 872-9306. Any 
Inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the Chemical and Materials Engineering art unit receptionist at (571) 272-1700. If the 
examiner can not be reached please contact the examiner's supervisor, Parviz Hassanzadeh, at 
(571)272-1435. 



